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DISTRIBUTION OF ANTIBIOTIC-PRODUCING M1CROB1SPORA 
STRAINS IN SOILS WITH DIFFERENT pHs 

M. HAYAKAWA, K. ISH1ZAWA, T. YAMA2AKJ and H. NONOMURA 
DepT of Applied Chemintry and Biotechnology, Yamanashi University, Takeda-4, Kofu 400, Japan 



ABSTRACT. A total of 439 cultures of Microbispnra spp., freshly isolated from 117 different soil sam- 
ples, were investigated for their antimicrobial activity using a humic acid-con Uiaiug medium. Eighty- 
seven (20%) isolates were active against Staphylococcus aureus and only 12 (3%) against A* pe radius 
niger. Tlie incidence of antihiotir producers inrnuised with mil pH. 



Species of the genus Microhispora 
produce longitudinal pairs of spores on 
the aerial mycelium (Nonomura and 
Ohara, 1957). Although microbisporae 
represent only a minor component of the 
actinomycete population in soil (Haya- 
kawa e/ aL, 1988), it has been suggested 
that they may play a significant role in 
the breakdown of the recalcitrant or- 
ganic polymers, such as cellulose and 
xylan (Waldron et aL, 1986; Ball and Mc 
Caxthy, 1988). Microbisporae have also 
been recognised as a source of anti- 
biotics and other bioactive compounds, 
such as phenazines (Gerber and Leche- 
valicr, 1964; Tanabe et aL 1995), the anti- 
fungal antibiotic Sch 31828 (Patel et aL, 
1988), cochinmicins (Lam et aL, 1992), 
and angelmicins (Uehara et aL, 1993). 

In the search for new antibiotics, the 
probability of isolating novel producers 
is enhanced by screening substrates 
harbouring a rich flora of antagonisti- 
cally active organisms (Kutzner, 1989). 
A number of researchers have pointed 
out a possible correlation between oc- 
currence of antagonistic actinomycetes 
and nature of the isolation soil. Rouatt et 
aL (1951) found a greater percentage of 
active streptomycetes in the rhizosphcre 
than in the surrounding soil. According 



to Khan and Williams (1975) antifungal 
activity was predominant among acido- 
philic streptomycetes common in acid 
soils. On the other hand, acidoduric 
streptomycetes inhabiting forest soils 
showed greater activity than neu- 
trophils against Gram-negative bac- 
teria (Nkanga and Hagedom, 1978). 

Recently numerous cultures of non- 
streptomycetes, such as maduromycetes 
and actinoplanetes, have been isolated 
from soils and screened for new bioac- 
tive compounds (Okami and Hotta, 
1988). Little attention however has been 
paid to the effect of soil types on the oc- 
currence of antagonistic non-streptomy- 
cetes. The present paper describes the 
results of an investigation on the occur- 
rence of antibiotic-producing microhi- 
sporae from Japanese soils charac- 
terised by different pHs. 

MATERIALS and METHODS 

Soil samples. A total of 117 soil sam- 
ples, mainly from cultivated fields, were 
collected in different locations in Japan. 
Samples were sieved (2mm mesh) end 
air-dried at room temperature for 7dd. 
Bacterial counts were carried out by di- 
lution plate methods (Nonomura and 
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Rare genera of actinomycetes as potential producers of new antibiotics 

Ameriga Lazzarini*, Linda Cavaletti, Giorgio Toppo & Flavia Marinelli 

Biosearch Italia S.pA, Via R. Upetit 34, 21040 Gerenzano \brese, Italy (* Author for correspondence) 

Key words: actinomycetes, antibiotics, microbial product database, strain isolation, Streptosporangiaceae 
Abstract 

A literature survey covering more than twenty-three thousand bioactive microbial products including eight thou- 
sand antiinfecdves demonstrated the increasing relevance of the so called 'rare 9 actinomycetes as a source of new 
antibiotics. Past and present efforts in the isolation of rare actinomycetes have enriched the Biosearch Italia Strain 
Collection with more than twenty thousand strains, showing that, when selective isolation methods are developed 
and extensively applied, some genera, such as Actinomadum, Actinoplanes, Micmmonospora, Micmtetraspora, 
are not rare at all and can be recovered from many soil samples. The current focus is on the isolation of members 
of Streptosporangiaceae family, given their promising chemical diversity. 



Introduction 

The discovery of new molecules from actinomy- 
cetes has marked an epoch in antibiotic research and 
subsequent developments in antibiotic chemotherapy. 
Since the discovery of streptomycin, a large num- 
ber of antibiotics, including major therapeutic agents 
such as amino glycosides, chloramphenicol, tetracyc- 
lines, macrolides and more recently /Mactam cepha- 
mycin group, have been isolated from cultures of 
Streptomyces and StreptoverticiUium (Adas of Ac- 
tinomycetes, The Society for Actinomycetes, Japan 
1997). As more new antibiotics were discovered, the 
chances of finding novel antimicrobial leads among 
conventional actinomycetes dwindled. The focus of 
industrial screening has therefore moved to markers 
of less exploited genera of rare actinomycetes such 
as Actinomadum, Actinoplanes, Amycolatopsis, Dae- 
tybsporangiwn, Kibdelosporangium, Microbispora, 
Micmmonospora, Planobispora Streptosporangium 
and Planomonospora. 

Several approaches have been used to drive indus- 
trial isolation programs towards the so called 'rare* 
actinomycetes. The development and massive applic- 
ation of genus-oriented selective isolation methods, 
mainly applied by industrial researchers, has given a 
significant impetus to the discovery of new microbial 
products of medical importance. Furthermore, this ap- 
proach also helps to answer the question: are these 



less exploited actinomycetes less abundant in the en- 
vironment or are they just more difficult to isolate 
and cultivate? In this paper, a survey of the microbial 
product literature and the role of the so called 'rare* 
genera of actinomycetes in the discovery of new bio- 
active molecules is reported. These data support and 
direct our efforts to improve the quality and variety of 
the Biosearch Italia S.p.A Microbial Collection. Some 
of our isolation approaches are thereby presented. 

The Antibiotic Literature Database 

This paper summarizes and reviews literature data 
obtained by querying the Biosearch Italia database, 
which is called the Antibiotic Literature Database 
(ABL). The ABL is a proprietary database designed 
to provide information about microbial products dis- 
covered from 1900 onwards. Data obtained from sci- 
entific journals and patent applications are entered into 
the ABL according to standard criteria. The database 
is continuously updated with information on novel 
compounds or additional data concerning molecules 
previously described. More than twenty-three thou- 
sand microbial products from bacteria and fungi are 
currently covered. 

The ABL contains: names and synonyms, dis- 
covery institutions, natural sources, physico-chemical 
characteristics, biological data and molecular struc- 
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BacteriociDS tit one of a number of antimicrobial sub- 
stances produced by lactic acid bacteria (LAB), including 
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organic acids, hydrogen peroxide, diacety] and inhibitory 
enzymes [U]. The LAB have been used for centuries in 
the fermentation of food, not only for flavour and texture, 
but also due to the ability of starter-derived iniubiton to 
prevent the growth of spoilage and pathogenic microor- 
ganisms [3,4]. The prototype LAB bactericxan, nism, was 
first discovered in 1928, when Rogers [5] observed metab- 
olites of Streptococcus hctis (now reclassified as Lactocoo 
cus lactii) which were inhibitory to other LAB. The conv 
merria] application of nisin in the preservation of a 
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and Biological Activities 
of Uniquely Modified Peptides 
from Gram-Positive Bacteria 
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ISOLATION OF THE GENUS MICROBISPORA 
FROM SOIL OF CHINA 

Xu Shang-zhi Hu Run-mao Xu Min-quan Chen Xiao-qing 
(New Antibiotics Research Laboratory 8iek%a* Institute of Antibiotic Industry Chengdu) 
La Yaan-ra Wang Bo-thao 
(Laboratory of Slectrou Microscope. Sichuan 
Medical CoUcge, Chengdu) 



In the screening of new antibiotics, 
more than 300 strains of Mierobiipara 
were isolated from the soil samples col- 
lected from the south and southwest 
China and 200 strains of them were stu- 
died. An attempt was made to classify 



these organisms into 8 groups according 
to their cultural characteristics, namely, 
Albua, Alboriolaceus, Rosens, Roaeoruber, 
Roseoflavus, Violaceua, Chromogenes and 
Flavua Some of the isolates possess an- 
tibacterial activities. 



BKSOOCJD <XP I > 



P.B.5818 - Patenttaan 2 
2280HVR|swijk (ZH) 
3 +31 70340 2040 
TX 31651 epo nl 
FAX +31 70 340 3016 



C 



Europdischea 
PatBirtamt 



ZwmgsJele 
in DenHaag 
Recherchen- 
atrtftiung 



European^ 
Patent Oftit* 

Branch at 
The Hague 
Search 
rtrvlsjnfi 



Office europeen 
dee brevets 



Departemenia 
LaHaye 
Division de la 



Sgarbi, Renato 

Ing. A. Gi ambrocono & C. 

Via Rosolino Pilo 19/B 

20129 Hilano 

ITALIE 




Datum/Date 

15.01.04 



ZefctaVRefJTOI. 

668932/RS/sgh 


AnmeUung NrJApptication MoTDemanda n* YPatent Mr JPatent NoVBrevet n*. 

03016306.7-2405- 


AnmeUetfAmlcaftf/De^^ 

Vicuron Pharmaceuticals, Inc. 



COMMUNICATION 

The European Patent Office herewith transmits as an enclosure the European search report tor the 
above-mentioned European patent application. 

If applicable, copies of the documents cited in the European search report are attached. 

□ Additional set(s) of copies of the documents cited in the European search report is (are) enclosed 
as well. 

The following specifications given by the applicant have been approved by the Search Division: 
09 abstract 00 title 

□ The abstract was mocffied by the Search Division and the definitive text is attached to this 
communication. 



The foflcwing figure will be published together with the abstract 4 



REFUND OF THE SEARCH FEE 

If applicable under Article 1 0 Rules relating to fees, a separate communication 
from the Receiving Section on the refund of the search fee wil be sent later. 




EPO Form 1507.0 (03.95) 



J 



c 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



c 



EP 03 01 6306 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (UttCI.7) 



X 
Y 



US 6 551 591 Bl (LEE MAY D) 
22 April 2003 (2003-04-22) 

* the whole document * 

EP 0 592 835 A (SQUIBB BRISTOL MYERS CO) 
20 April 1994 (1994-04-20) 

* the whole document * 

HAYAKAUA M ET AL: "Distribution of 
antibiotic-producing Mlcroblspora strains 
in soils with different pHs" 
ACTINOMYCETES, 

vol. 6, no. 3, 1995, pages 75-79, 
XP008025139 

* abstract * 

XU S-Z ET AL: "Isolation of the genus 
Mlcroblspora from soil of China" 
WEISHENGWU XUEBAO, 

vol. 19, no. 3, 1979, pages 255-258, 

XP008025262 

ISSN: 0001-6209 

* abstract * 

LAZZARINI A ET AL: "Rare genera of 

actlnomycetes as potential producers of 

new antibiotics." 

ANTON IE VAN LEEUUENH0EK, 

vol. 78, no. 3-4, December 2000 (2000-12), 

pages 399-405, XP008025144 

ISSN: 0003-6072 

* abstract * 

* figure 3 * 

" -/- 



1-21 
1-21 
1-21 

1-21 



1-21 



1-21 



The present search report has been drawn up tor al claims 



C07K14/195 
C07K2/00 
C07K4/04 
C12P1/06 
A61K38/02 
A61P31/04 
A23K1/17 
//(C12P1/06, 
C12R1:01) 



TECHMCAL FIELDS 

(lnLCI.7) 



C07K 
C12P 
C12R 
A61K 
A23K 



THE HAGUE 



Dttm of cui^jtedon of tw aMrtti 

23 December 2003 



van de Karop, M 



CATEGORY OF CITED OOCUMENTS 

X : partfcutan> relevant If taken atone 

Y : pertJcuterty ratevart » oomtomed w*h another 

document of me same category 
A: technological background 

0:r 



T . theory or principle underlying the 
E : oa/ttef patent document, but published on, or 

after the (9ng dale 
D : document cted In the 

L: 



page 1 of 2 



c 




European Patent 



EUROPEAN SEARCH REPORT 



C. 



EP 03 01 6306 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (IHLCL7) 



D,A 



D,A 



DATABASE WPI 

Section Ch, Week 198451 

Derwent Publications Ltd., London, GB; 

Class B04, AN 1984-316058 

XP002263383 

-& JP 59 198982 A (NEIJI SEIKA KAISHA), 
10 November 1984 (1984-11-10) 

* abstract * 

MCAULIFFE 0 ET AL: "Lant1b1ot1cs: 
Structure, biosynthesis and mode of 
action" 

FENS MICROBIOLOGY REVIEWS, 

vol. 25, no. 3, May 2001 (2001-05), pages 

285-308, XP002209342 

ISSN: 0168-6445 

* the whole document * 

SAHL H-6 ET AL: "Lantlblotlcs: 

biosynthesis and biological activities of 

uniquely modified peptides from 

Gram-pos1t1ve bacteria" 

ANNUAL REVIEW OF MICROBIOLOGY , 

vol. 52, 1998, pages 41-79, XP001098220 

ISSN: 0066-4227 - 

* the whole document * . 



TECHNICAL FIELDS 

(lnLCI.7) 



The present search report has been drawn up tor al claims 



THE HAGUE 



Oateofoamptottonafl 

23 December 2003 



van de Kamp, M 



CATEGORY OF CITED DOCUMENTS 



T : theory or prindpte underlying the invention 
E : eaiiw patent document, but pubfshedon, or 



Y : particuterty retevart I combined wttti anottwr 

document of t teaame category 
A : technotogfcal bad^ound 

O: 
P: 



In the 



A : member of the 8 



i patent fomHy, oonespondkig 



page 2 of 2 



— ^ c i 

Extended EuropMnSMRT Report ApfJIWonNo.: Q3 016 306 7 

Rsppod do Rach*rch« Europ*«nn» ElargJ Oemande no: 



This application is covered by the extended European search report pilot project at present 
running within the European Patent Office, applied to all European patent applications filed as 
first filing and searched on or after 01 .07.03. Under this project the EPO issues together with 
the search report an opinion on whether the application and the invention to which it relates 
meet the requirements of the EPC. This non-binding opinion is issued free of charge as a 
service. This opinion may be used as the basis for an informed decision as to whether it is 
desired to pursue the application further or not. 



For further details of this pilot project, the applicant's attention is directed to the Official 
Journal edition 5/2003. If any further immediate questions or comments arise the EPO 
Customer Services: +31-70-340 4500 or +49-89-2399 2828 can be contacted. 



The attached opinion reveals that the application or the invention to which it relates 
appear not to meet the requirements of the Convention (see comments on enclosed 
Form 2906). 

If the applicant wishes to continue with this application the examination fee must be paid. 
Where appropriate amendments can be filed to address the objections raised in the opinion, 
thus shortening the overall procedure. If no amendments are filed, the opinion will be re- 
issued as the first official communication under Article 96(2) and Rule 51 (2) EPC. 

If the examination fee has already been paid and the right to the communication under Article 
96(1) EPC has been waived for this application, the first official communication under Article 
96(2) and Rule 51 (2) EPC will be issued promptly. 



EPO Form 17U2 Q7.0XSX 




JBttctwftd/Protokoll (An!ag$ r Communication/Minutes (Annex) 




Blatt Anmeii^r,,.. 

Sheet 1 Application No.: 03 016 306.7 

FeuHto Oemande n* 



The examination ts being carried out on the following application documents: 
Text for the Contracting States: 
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Description, pages: 

1-40 as originally filed 

Claims, No.: 

1-21 as originally filed 

Drawings, sheets: 

1/14-14/14 as originally filed 



1 Documents 

The following document is referred to in this communication; the numbering will be 
adhered to in the rest of the procedure: 

D1 : US-B1 -6 551 591 (LEE MAY D) 22 April 2003 

D2: EP-A-0 592 835 (SQUIBB BRISTOL MYERS CO) 20 April 1 994 

D3: HAYAKAWA METAL: 'Distribution of antibiotic-producing Microbispora 

strains in soils with different pHs\ ACTINOMYCETES, vol. 6, no. 3, 1 995, 

pages 75-79 

D4: XU S-Z ET AL: Isolation, of the genus Microbispora from soil of China 9 , 
WEISHENGWU XUEBAO, vol. 19, no. 3, 1979, pages 255-258 

D5: LAZZARINI A ET AL: 'Rare genera of actinomycetes as potential producers 
of new antibiotics.' ANTONIE VAN LEEUWENHOEK, vol. 78, no. 3-4, 
December 2000, pages 399-405 
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2 Article 54 EPC- Novelty 

2-1 Objection to novelty - claims 1-3 

The present application does not meet the requirements of Art. 52(1) EPC, 
because the subject-matter of independent claims 1-3 is not new in the sense of 
Art 54(1) and (2) EPC. 

D1 discloses lanthionine- and dehydro-residue-containing antibiotics isolated from 
a Microbispora sp. strain, Microbispora corallino, arbitrarily denominated MF-BA- 
1768 (alphal and betal), characterised by physical parameters (molecular weight 
deduced from mass spectrum, UV spectrum, IR spectrum, 13 C-NMR spectrum). 
The parameter values given for antibiotic 1 07891 and its components (factors A1 
and A2) resemble those disclosed for MF-BA-1 768 (alphal and betal), and 
appear indiscriminately identical given the differences in recording conditions and 
spectral resolution. Hence, in the absence of further proof for the fact that 
antibiotic 107891 and/or its factors A1 and A2 is/are distinguishable from antibiotic 
MF-BA-1 768 and/or its factors alphal and betal , it is assumed that antibiotic 
107891 and/or its factors A1 and A2 is/are identical with antibiotic MF-BA-1768 
and/or its factors alphal and betal as disclosed in D1 . 

2.2 Objection to novelty - claims 4-20 

The same reasoning as given under 2.1 is extended to the subject-matter of 
claims 4-20, the fact that 1 07891 is indiscriminately identical with MF-BA-1 768 
rendering the subject matter of claims 4-20 not novel, since D1 also discloses a 
process for producing the antibiotic(s) disclosed in it, the process parameters of 
said process as claimed in current claims 4-15 being disclosed in D1, and since 
D1 further discloses pharmaceutical applications of the antibiotic(s) disclosed in it, 
falling within the terms of current claims 16-20. 

2.3 Objection to novelty - daim 21 

In the absence of proof for the contrary, antibiotic 1 07891 -producing Microbispora 
sp. ATCC PTA-5024, as claimed in claim 21, is assumed to be identical with or a 
variant or mutant of the MF-BA-1 768-producing Microbispora strain disclosed in 
D1. The Microbispora sp. disclosed in D1 is therefore considered to fall within the 
terms of claim 21. 
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2.4 Thus, claims 1-21 lack novelty, contrary to Art. 54(1 ) EPC. 



3 Article 56 EPC - Inventive Step 

3.1 Objection to inventivity 

Even if novel subject-matter could be established, the present application does 
not meet the requirements of Art. 52(1) EPC because the subject-matter of claims 
1-21 does not involve an inventive step in the sense of Art. 56 EPC. 

(a) 01 and D2 are independently considered to represent the most relevant state 
of the art with respect to the inventivity of claims 1-21 . D1 and D2 disclose 
antibiotics isolated from a Microbispora sp. strain, methods of isolation and 
purification, methods of use, and the producing strains. 

(b) The subject-matter of claims 1-21 differs primarily from 01 in that a 
purportedly novel antibiotic and producing strain is claimed, and from D2 that a 
distinctly novel antibiotic and producing strain is claimed. 

(c) The problem to be solved by the present application may therefore primarily be 
regarded as providing a further antibiotic, as well as a further producing strain. 

(d) The solution as proposed is the antibiotic 1 07891 as claimed in claims 1-3, as 
well as methods of isolation and purification from a Microbispora sp. strain, 
methods of use, and the producing strain, according to claims 4-21. 

(e) This solution cannot however be considered as involving an inventive step for 
the following reason: 

- D3-5 independently disclose that Microbispora spp. strains are well-known 
producers of antibiotics. The person skilled in the art will therefore seriously 
consider, in order to solve the problem, to further screen Microbispora spp. strains 
in order to isolate a further antibiotic from them, using appropriate isolation, 
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purification, and characterisation methods falling within the knowledge and ability 
of the skilled person. In the absence of any special technical effect, the antibiotic 
107891 as well as methods for its isolation, purification, characterisation, and use, 
as well as its producing strain, therefore represent a mere selection from a known 
reservoir which the skilled person will explore in order to solve the problem posed, 
thereby rendering the solution non-inventive. 



Thus, claims 1-21 lack inventiv'rty, contrary to Art. 56 EPC 



4 Concluding matters 

4.1 Request for new claims 

It is not at present apparent which part of the application could serve as a basis 
for a new, allowable claim. Should the applicant nevertheless regard some 
particular matter as patentable, an independent claim should be filed taking 
account of Rule 29(1) EPC. Any amendments should comply with Art. 123(2) 
EPC. The applicant should also indicate in the letter of reply the difference of the 
subject-matter of the new claim vis-a-vis the state of the art, particularly D1, and 
the significance thereof. 

4.2 Identification of amendments 

In order to facilitate the examination of the conformity of the amended application 
with the requirements of Art. 123(2) EPC, the applicant is requested to clearly 
identify the amendments carried out, irrespective of whether they concern 
amendments by addition, replacement or deletion, and to indicate the passages of 
the application as filed on which these amendments are based. 
If the applicant regards it as appropriate these indications could be submitted in 
handwritten form on a copy of the relevant parts of the appfication as filed. 

4.3 New information 

Any information the applicant may wish to submit concerning the subject-matter of 
the invention, for example further details of its advantages or of the problem it 
solves, and for which there is no basis in the application as filed, should be 
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confined to the letter of reply and not be incorporated into the application (Art. 
123(2) EPC and Guidelines, C-VI, 5.7 et seq.). 



Mart van de Kamp 
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